An absolute beam-charge measurement of single-bunch electron beams with a pulse width of 10 ps and shonpulsed electron beams with a pulse width of 1 ns was performed by the beam test for the KEKB injector linac using a Faraday cup. A wall-current monitor was directly recalibrated by the beam test with an error of+2%.
INTRODUCTION
The KEK B-Factory (KEKB) [ l ] is an asymmetric electron-positron collider comprising 3.5-GeV positron and 8-GeV electron rings. The K E D injector linac [2] was upgraded in order to inject single-bunch positron and electron beams directly into the K E D rings. The beam charges are required to be 0.64 nChunch and 1.3 nCibunch for the positron and electron beams, respectively. High-current primary electron beams (-10 nCibunch) are required in order to generate sufficient positrons. About seventy wall-current monitors (WCMs) have been newly installed in order to reinforce the beamcharge-monitoring system in the injector linac for the KEKB. A bench calibration for the WCMs was performed using fast test pulses with a width of nanoseconds, and the calibration coefficients were derived from the pulse-height response of the monitor, depending upon the pulse width [3] . It is, however, difficult to directly obtain the calibration coefficient for a single-bunch beam with a pulse width of about 10 ps. because the direct generation of such extremely fast test pulses is not very easy. One of the authors (T. Suwada) has tentatively derived calibration coefficients for a IO-ps pulse width from extrapolation based on the results of the bench calibration. It is, however, not sufficiently accurate to estimate them by this extrapolation method, because the WCM has a strong frequency response and a beam-position dependence for shorter pulses [4]. A recalibration of the WCM using a Faraday cup (FC) bas been performed using beam tests.
The purpose of this report is to give the results of precise measurements of the amount of an absolute beam charge for a single-bunch beam with a pulse width of 10 ps and a short-pulsed beam with a pulse width of 1 ns generated from the injector linac, and the recalibration for the WCM by a beam test.
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FARADAY CUP
A cross-sectional view of the FC is shown in Fig.1 . generated by an electromagnetic shower cascade in the carbon block. A good vacuum condition needs to be maintained through a vacuum port in order to suppress the generation of ions caused in the residual air gas. The inner materials are sufficiently insulated to be larger than 1000 M R by several beryllia porcelains from the vacuum vessel, which is connected to a ground line. A negative electric potential with several hundred volts is typically applied to an electrode at the entrance of the monitor through a vacuum feedthrough in order to suppress the escape of directly backscattered charged particles as much as possible. The integrated beam charge is extracted from a signal port, which is connected to the lead block. The spatial beam size was measured to be about 6 mm in diameter in front of the FC by a screen monitor. The negative bias voltage applied to the secondary-electronsuppression electrode was chosen to be -1 kV by measuring the beam-charge reduction using single-bunch beams with the energy of 1.5 GeV by changing the applied voltage. Two background measurements were canied out before the beam-charge measurement. The first was a dark current generated from accelerator structures and the second was a dark current from the electron gun. The first background was estimated by the beam-charge reduction by disturbing the dark currents using a screen monitor in front of the FC with a "beam off' condition, which meant no high voltage applied to the electron gun. The second background was obtained by measuring the beam-cbarge increment with a "beam wait" condition, which meant no triggers were fed to the gun with a high voltage applied. The background contribution from the first one was negligibly small compared with the second one (0.3 nC/scan) which was comcted in the analysis. The bean-charge measurement was canied out by 
EXPERIMENTAL SET-UP

Experimental results
It is important to carefully analyze the beam loss between the end of the module B-8 and the FC, any generation of secondary charged particles (shower) at the vacuum window, and the effect of a beam halo, because such phenomena may produce systematic errors. The first and second phenomena can be estimated by relating the ratios of the charge measured by the FC to that of the WCM-RO-01, and to that of the WCM-RO-DT depnding upon the beam positions obtained by the BPM-RO-02 (see Fig.2 ). The systematic error analysis is given elsewhere in detail [91. Figure 3 show the results after only a dark-current correction for a 1.5-GeV single-bunch beam. We can find beam losses slightly before the FC in the region of the horizontal beam-position displacement of less than zero. An analysis was performed after data reduction due to the beam loss and after rejecting data larger than +26 obtained from a Gaussian-function fitting procedure for the chargeratio distributions in order to exclude any noisy events caused by the klystron modulators. Figure 4 shows a linear relation of the beam charge of the WCM-RO-01 to that of the FC by using a least-squares fitting procedure after data reduction. The slope (a) corresponds to a recalibration coefficient of the beam charge for the WCM-RO-01. The errors in the figure give only statistical errors. For the other beam modes, the analysis was also performed in the same way after the data-reduction procedure while carefully taking into account the beamloss and the shower events. Table 1 and "&r" and 1.04~2x1O3 (sfaf.)BXlO~* (sysf.) for the short-pulsed show the recalibration coefficient and its error,
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